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TiTLE: Magnetic Studies of §f-§g Alloys :

PERIODICAL: Fizika metalloVv i metallovedeniye, 1960, Vol 9. Nr 6,
pp 823 - 827 (USSR) 4}

ABSTRACT: The present work is concerned with the.ﬂﬁ&&ﬁﬁi&.ﬂEEBﬂEﬁiﬁﬂ
of Cr-Ge alloys with Ge concentratign between 50 and 95%,
in the temperature region 77 - 320 K and magnetic fields
up to 16 000 Oe. The alloys were prepared from 99.997%
pure germanium and high-purity lectrolytic chromium
degassed in a vacuum at 1 000 C. Quartz containers
charged with the samples of the alloy were heated to
1 100 °c and kept at that temperature for 2 hours. They
were then cooled in the furnace down to room temperature.
Next, the alloys were gradually heated to 900, 800, 700
and 600 C and were maintained at these temperatures for
5 hours and subsequently cooled to room temperature in
the furnace. Altogether 13 alloys were prepared with
Ge concentrations petween 50 and 95 at.%. Alloys having
a concentration of 70 and 75% were prepared twice in
order to compare results. The temperature dependence of
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Magnetic Studies of Cr-Ge Alloys E073/E335
the magnetisation of the alloys was determined by a
ballistic method in fields up to 3 000 Oe, by pulling them
out from the measuring coile. The magnetic susceptibility
was measured with the aid of a pendulum magnetometer
(Domenical, Ref %) in fields up to 16 000 Oe. Figure 1
shows the temperature dependence of magpetisation I

(gauss/cms) for alloys with different concentrations (as
indicated) in a magnetic field of 3 000 Oe- As can be
seen, the Cr-Ge alloys have a fesromagnetic transformation
temperature between 100 and 110 K. The maximum values
of magnetisation are found for alloys containing 66.6 and
70 at.% of germanium. Figure 2 shows the temperature \
dependence of the magnetisation of the alloy containing
66.6 at.% of germanium for different fields (as indicated). ,
As can be seen, the ferromagnetic transformation
temperature lies between 100 and 110 K. Figure 3 shows
the magnetisation curves for alloys of different germanium
concentration (as indicated) at 77 K. As can be seen,
the alloy with 66.6 at.% of germanium has the most rapid
Card2/h increase in the magnetisation with field. Figure & sht;i//
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the dependence of the magnetic susceptibility on the

germanium concentration at room temperature and in a

magnetic field of 13 900 Oe. As can be seen, the maximum
susceptibility occurs in the region of 66.6 at.% Ge.

Figure 5 shows the temperature dependence of the reciprocal

of the susceptibility for an alloy consisting of 33.3 ate.%

of Cr and 66.6 at.% of Ge in a magnetic field of 10 800 Oe.

As can be seen, above 225 K the Curie-Weiss law: ¥

c

. eomm——

X" -0,

is satisfied, where @DI)= 142 °K (paramagnetic Curie

point). Using these experimental data, jt was calculated
that the number of Bohr magnetons per chromium atom in

an alloy containing 66.6 at.% of Ge is 2.5. Micro-
photographs for alloys containing 65, 66.6, 75 and 80 at.%
of Ge are shown in Figure 6. The general conclusion isb*/,

Card3/4

R IIEPRTRPEEY RArTE
SR T

e
APPROVED FOR RELEASE: 03/13/2001

CIA-RDP86-00513R000412410005-4"



D FOR RELEASE: 03/13/2001 CIA-RDP86

N . ER

T —

-00513R000412410005-4

PR

CRTIR E T

r i e A A A R R P

80880

$/126/60/009/06/004/025

Magnetic Studies of Cr-Ge Alloys E073/E335

that alloys with Ge concentration above 50 at.% have a
Curie temperature between 100 andallo K and are
ferromagnetic between 77 and 110 K. In these alloys
only one phase is ferromagnetic and is very probably
close to the chemical compound CrGez.

There are 6 figures and 3 references, 1 of which is
Soviet, 1 German and 1 English.

ASSOCIATION: Institut fiziki metallov AN SSSR (Institute of
Metal Physics of the Ac.Sc.USSR)

SUBMITTED: July 11, 1959, initiallygs
December 9, 1959, after revision.
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and Novogrudskiy, V. N.

—
rITLE: ] _Hall Effect in MnAu,.j

PERIODICAL: Fizika metallov i metallovedeniye,

PP 158-160

TEXT: The alloy used in
method analogous to

The specimen was in

Magnetic measurements showed that the gspecimen
The Hall e.m.f. was measured with the aid of

potentiometer working in cogjunction with the

temperature of 92°C.
a low resistance
galvanometer having a sensitivity of
measurements were
described by Dominicall (Ref.%).
the Hall e.m.f. on the external
(curve 1) and at 96°C (curve 2).
dependence of the
linear in the antiferromagnetic regi
MnAu, into the ferromagnetic state,
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that described by
the form of a plate 10.59 x 5.53 X 0.33 mm.

Hall potential difference on the field is

on.
the Hall e.m.f. increases and

1960, Vol.1lO0, No.l,

the present work was prepared by a

Meyer and Taglang in Ref.l.

has a Neel

2 x 10 V/mm. The magnetic

carried out using a pendulum magnetometer
Fig.l shows the dependence of

magnetic field at

room temperature

can be seen from curve 1, the
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ot

CIA-RDP86-00513R000412410005-4"



| FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000412410005-4

R T A G MRS T S £49,
e e S =

X

- . I R Vi b e 7 R m L o ey ]
- LT IR

TR

81912

5/126/60/010/01/019/019
E032/E51k

Hall Effect in MnAu2

the dependence on the magnetic field is no longer linear. The
linear form of the Hall e .m.f, curve, which is obtained above the
Neel point, is preserved even when the external magnetic field is
higher than 8 koOe. Unfortunately, owing to the large demagnetiza-
tion factor of the plate and the lack of really high fields (of the
order of 35 to 40 xOe), the measurements could not be extended to
the saturation region. As can be seen from Fig.l, the Hall e.m.f.
is noticeably dependent on temperature and for H=5 kOe (i.e. in
the antiferromagnetic region), the Hall e.m.f. increases by a
factor of 2 when the temperature is altered from 18 to 96°C. 1In
the ferromagnetic region this temperature dependence is weaker.
Fig.2 shows the dependence of the Hall e.m.f. on the magnetization
at 18°C. This plot consists of two straight lines at a definite
angle to each other. It is concluded that in the transition of
the specimen into the ferromagnetic state there is an alteration
in the mechanism responsible for the Hall effect. Further work

is continuing on the galvanomagnetic properties of MnAu, .

There are 2 figures and 5 references, 1 of which is Soviet,
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Hall Effect in MnAu2
2 French and 2 English,

SR
N: Institut fiziki metallov AN SS
ASSOCIATIO (Institute of Physics of Metals, AS, USSR)

SUBMITTED: February 18, 1960
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1. Institut fisiki metallov AN SSSR.
(Germanium-—Eleotric properties) (Magnetic fields)
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7,4300 (137,138, 114 3) E201/E491
AUTHORS: Samokhvalov, A.A., Fakidov, I.G. and Kopytov, Ye 1.
TITLE: The Anomaly of Very-High-Frequen Permitgivity of
Antifertomagnetic Semiconductors} t the Neel Temperature

PERIODICAL: Fizika metallov i metallovedeniye, 1960, Vol.l0, No.k4,
pp.538-542

TEXT: A waveguide method was used at 9500 Mc/s to study the
permittivity anomaly of Cr203 at the Néel temperature of 33 to 37°C,
Cr203 1is an antiferroma %etic semiconductor with very low electrical
conductivity (109 - 10™ ohm=-1l cm-1) at room temperature. Its
forbidden bandwidth depends on many factors and ranges from 0.4 to
0.8 eV; on transition through the N&el point the activation

energy jumps by 0,08 eV, Samples were made from Cr203 powders of
YA (chDA) purity by pressing (5000 kg/cm?) and subsequent firing
at 800 to 900°C. Before measurement the samples were dried by

vacuum heating at 400°C. The circuit used in measurements is

shown in a figure on p.540. A klystron oscillator of 51~ (51-1I)
type was used as the source. A standard waveguide line, with an
indicator making it possible to measure the standing-wave minimum to
within 0,01 mm, was employed. The signal was passed to a narrow-
card 1/3
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The Anomaly of Very-High-Frequency Permittivity of Antiferromagnetic
Semiconductors at the Néel Temperature

band amplifier of 21-UM (21-IM) type or to a 3 -2 (GP2-2)
galvanometer. Both the amplifier and the klystron oscillator had
stabilized power supplies. Permittivity was measured with an
additional waveguide section (1 in the figure) insulated from the
main waveguide by a thin mica plate. A sample was heated with an
oven (2 in the figure) and its temperature was measured with a
sopper-constantan thermocouple (5). The sample ( 4) was placed
at the short-circuited end of the section 1 or at a quarter-
wavelength from the short-circuited end, 1i.e. in the open-circuit

position, Complex permittivity was found from displacement of the
standing-wave minimum and from measurements of the standing-wave
ratio, deduced from the width of the standing-wave minimum, It was

found that on transition to the paramagnetic state the real component
of permittivity increased discontinuously by 3 to 4%. This jump may
affect markedly the changes of the energy spectrum on destruction of
the antiferromagnetic spin order at the Neel temperature. The
authors point out that similar permittivity jumps were observed in
other antiferromagnetics such as MnS, FeO etc. The authors
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The Anomaly of Very-High-Frequency Permittivity of Antiferromagnetic
Semiconductors at the Néel Temperature

measured also the dispersion of permittivity between 100 and

108 ¢/s: permittivity was 16+1 at 100 c/s, decreasing
monotonically with frequency and reaching 3,84+ 0.3 near O8 c/s.
(The latter was the value obtained at 9500 Mc/s and 20°C.) .

There are 1 figure and 12 references: 2 Soviet, 6 English, 3 French
and 1 translation from English into Russian.

ASSOCIATION: Institut fiziki metallov AN SSSR
(Institute for Metal Physics, AS USSR)

SUBMITTED: March 9, 1960
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AUTHORS: Krasovskiy, V. Pey Fakidovy 1. Ge.

TITLE: The Magﬂeto-calorio Effecf';ithin the Range of Low-

temperature Transformation of Magnetite

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1960,
vol. 39, No. 2 (8), pp. 235-241

PEXT: The present paper makes a contributio towards explaining the

nature of the low-temperature transformationof magnetite. The authors ,
investigated the particular features of the magneto-caloric effect in

this temperature range, as well as the temperature dependence of the ”)<//
first anisotropy constant. The investigations were carried out with two
spherical magnetite single crystals of different stoichometric

composition and two different potentiometric devices having a

sengitivity of ru10-3v/mm, The experimental arrangement and the

performance of the experiments are described first; they were the sanme

for both of the samples. The samples were demagnetized at room

card 1/4
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The Magneto-caloric Effect Within the Range s/056 60,/039/002/003/044
of Low-temperature Transformation of B006/B056

Magnetite

temperature, after which they were cooled to the boiling point of

liquid nitrogen (without magnetic field). The temperature dependence of
the magneto-caloric effect was studied while the samples were heated in
a Dewar. Next, also the effect of the cooling conditions in the presence
of a magnetic field of different strength upon the magnitude of the
effect was investigated. Within the transformation range, the dependence
of the magnitude of the effect AT on the field strength was measured ;
the measuremenis began at the lowest and extended up to the highest
field strength. At low field strengths, magnetite has jumps in the Z;K//
magnetization I. The I1(T)-measurements carried out in the range from

859 to 1259K showed that already at 15,000 oersteds no jumps occur any
longer. In all cases R was parallel to the ﬂ1i] direction of the gingle
crystals. The absolute error in pmeasurement of AT was about 2.10‘301(.
Fig. 1 shows AT = f(T) for both samples when heated (the samples had
previously been demagnetized at room temperature and had been cooled to
809K without a magnetic field). The curves had been drawn at 13,800 and
17,000 oe, respectively. They are in the negative range, first show a

card 2/4
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The Magneto-caloric Effect Within the Range 5/056/60/039/002/003/044
of Low-temperature Transformation of BO06/B056

Magnetite

gteep decline, have a sharp minimum at 1049 and 110°K, respectively,
after whioh they rise Jjust as steeply, and out the zero axis at 145° and
1250K, respectively. In the positive range, AT slowly increases linearly
with T. In the range of these minima of the curves, an "effect of the
first measurement® could be observed (the first application of the field
led to an irreversible temperature drop, and AT was about double as
large as in the following experiments). Outside the range 95 - 1159K
this effect practically does not exist at all. Fig. 2 shows the
temperature dependence of the reversible magneto-caloric effect in the
range of the minima. AT = £(HE) is shown in Fig. 3 (recorded at

109.6°K). In fields up to 3000 oe, AT is positive, but attains only about
0.019K. The sharp minimum of the temperature dependence of the magneto-
caloric effect is related with a low-temperature transformation of
magnetite in which the crystallographic symmetry of the lattice changes.
Sample No. 2 showed a gecond minimum at about 90°K, which was, however,
very flat; within this range, sample No. 1 only showed a greater spread
of measured values; it is, however, pogssible that by means of more
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The Magneto-caloric Effect Within the Range 5/056/60/039/002/003/044
of Low-temperature Transformation of B006/B056

Magnetite

gensitive measuring instruments a minimum would be found also in this

case. The temperature dependence of the first derivative of the

anisotropy constant of sample No. 2 is shown in Fig. 4. It turned out .
that below the transformation point (110°K) the magnetiteflattice is not Z—x(/’
cubic but rhombohedral. N. S. Akulov and N. L. Bryukhatov are mentioned.

There are 4 figures and 16 references; 6 Soviet, 2 British, 6 US; 1 Dutch,

and 1 Japanese.

ASSOCIATION: Institut fiziki metallov Akademii nauk SSSR (Institute of
Physics of Metals of the Academy of Sciences of the USSR)

SUBMITTED: February 19, 1960 (initially) and April 11, 1960 (after
revision)
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247989 (1036, 1444, 1169 B004/3070
AUTHORS: Gaydukov, L. G., Graghdankina, N. P., Fakidov, I. G.,

TITLE: Investigation of the Pemperature Dependence of Spontaneous
Magnetization of Chromium Telluride 5

PERIODICAL: Zhurnal eksperimental'noy 1 teoreticheskoy fiziki, 1960,
vol. 39, No. 4(10), pp. 917-922

TEXT: The aim ofy the authors was to find out whether chromium telluride

is ferromagneticYor ferrimagnetic. For this purpose, the temperature
dependence of the spontaneous magnetization og was investigated in the X
neighborhood of the Curie point. The chromium telluride was prepared by -
melting together powders of chromium and tellurium, Fig. 1 shows the
magnetocaloric effect AT as a function of o2, og was obtained by

extrapolating to T = 0. Fig. 2 shows Hi/o = £(02). d.z = -g/p was obtained

from ad + ﬂcI} = H (1), and was found to be in good agreement with the
experimental data. In the temperature range T - B¢l {14,5°C, a is a
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Investigation of the Temperature Dependence 5/056/60/039,/004,/003/048
of Spontaneous Magnetization of Chromium B004/B0OT0

Telluride

linear function of temperature: da/dT = 40, while B remains almost
constant and lies between 1 and 0.8. The Curie temperature determined
from the condition a = 0 is 60°C; this is somewhat higher than that
determined from the magnetocaloric effect (55°Cg, from the temperature
dependence of the electrical resistance (57.5°C), and from the maximum
of the galvanomagnetic effect (58.0°C). og obtained by the three methods
are compared in Fig. 3. The results agree well with each other in the
range T { 6f. The rate of change of the spontaneous polarization of CrTe
brought about by temperature was determined from equation (2):

(0 /0,)° = 3(1 -1/6,) - f was found to be 2.40 - 2.46 (Fig. 4). In the

paramagnetic region, the magnetic susceptibility obeys the Curie - Weiss
law ) = CM(T - §), where Cy = 1.97, and @ = 347°K. The authors interpret

the results by means of the s - d exchange model of ferromagnetism.
Pending a final decision by means of a neutronographic investigation,
the authors come to the conclusion that CrTe is not ferrimagnetic but
ferromagnetic which is characterized by weak s - d exchange interaction.

Card 2/3
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Telluride

Among others, the authors mention V. P. Krasovskiy, K. P. Belov, A. Z.

Men'shikov, S. A. Nemnonov, S. V. Vonsovskiy, 4. K. Kikoin, and K. B.

Vliasov. There are 4 figures and 17 references: 8 Soviet, 2 US, 1 Canadian,

4 French, 1 German, and 1 Japanese.

ASSOCIATION: 1Institut fiziki metallev Akademii nauk SSSR (Institute of
the Physics of Metals, Academy of Sciences, USSR).
Sverdlovskiy gosudarstvennyy pedagogicheskiy institut
(gverdlovsk State Pedagogical Institute) v></
14

SUBMITTED: April 27, 1960
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AUTHORS Buzynov, A.Ye., Yekhlakov, A-D-, Motova, Z.A., Xocha-
: lov, M.D., un%ﬂ?akidov. 1.6 s
TITLE: Action of y-irradtation from the betutron on X-ray

filma, and the constitution of exposurs graphs of
irradiated steel

| SOURCE: Akademiya nauk SSS5R. Institut fizikti metnllov, Retn-
trennnya gamma-defektookopiya stalt. Mopcow, 1961,
10 -~ 25

TEXT: A sensitometric investigatlon of the action of y-rays on se-
veral types of films wae studied nnd the distribution of the inten-
8ity of irradiation along the crouss section of the benm was mensu-
red. German films made by Agfa (GDR), Laue, Sino, Texc-R, Texo-8

and the high sensitivity Rusoian filma of factory no. 8, "Rentgen-
X-opytnyy™ and "Rentgen-X-opytnyy" sprayed from one .tde, were in-
vestigated.  From the genoitometric results obtained, ~xposure graphm
woere plotted. Theae, in conjunction with curves for the angular dis-
tridution of intenoity and figuree illustrating the dependence of
Card 1/3
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exposure-time of defects on the degree of blnskening of the film,
enabled the expoaures under varlous conditions of XY-raying to te
ealculated. It was found, that the experimental film "Rontgen-X°
eprayed on both sides, wap the most sensitive one with reospect 10
y-rays from the betatron. The German films Agfa. Laue, Agfa Gins
and Agfa Texo-R have similar sensitivity charucterletics under ei
milar condittons. The film Texo-8 18 somewhnt levs eensitive. In-
teneifying screens connlderably shorten the time of exposure. The 1
and 2 mm front lend ecreens differ 1ittle from each other an to

their action on the film. With an incresse in thickness of the ir-
radinted steel plates, the conventionel characteristic curves of

the films are displnced in the direction of increasing exposure and
change their general character, the linear portion of the curve de-
creasing in extent. The contrast range aleo changes scmewhnt, Atl
imported films, when uoed in conjunction with the betatron, shouid
receive longer exposures than those indicated by the manufacturer.
Curves .were constructed for the dependence of the degree of black-
ening of the film on the distance from the center of the beam. for
various exposures in the center of the field of irradiation and for ><
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steel plateo of various thicknesuen (50 ~ 426 mm). Exposure graphs
for the Agfa Texo-R film were construasted for severnl degrees of
blackening. Graphs wero construcied for two sets of screens, used
respectively for the determination of emall defects (porea, cracks
etc.) and for big casting defecte. There are 13 figures, 4 tadbles
and 19 references: 7 Soviet-bloc and 12 non-Soviet-bloc. The 4 most :
recent references to the English-language publicationo read as fol-
lows: A.L. Pace, Non-destructive testing, 12, 1954, no. 2, 21; R.
Widerfe, hon-destructive testing, 11, 1953, no. 4, 23%; C.E. duran,
Non-destructive testing, 11, 1953, no. 8, 25; K. Nelson, Journal
Sci. 1Instre, 33, 1956, no., 1,

Card 3/3 | . ’ X
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izd~va; RYLINA, Yu,V,, tekhm. red,

[Betatron gamma defectoscopy of steel] Betatronnaia gamma-
defektoskopiia stali, Moskva, Izd-vo Akad.nauk SSSR( 1961. 56 p,

MIRA 14:11
1. Akademiya nauk SSSR. Institut fiziki metallov.

(Steel—-Testing) (Gemme rays--Industrial applications)
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AUTHORS: Buzynov, A. Ye, Yekhlakov, A. D., Motova, Z. A., Mochalov, M D. and Fakidov, } G
TITLE: The effect of a betatron y-radiation on X-ray films and compilation of exposition graphs

for the radioscopy of steel

PERIODICAL. Referativnyy zhurnal. Otdel’'nyy vypusk, Izmeritel'naya tekhnika. no 17, 1962, 61.
abstract 32,17.417. Collection *“Betatromaya gamma-defektoskopiya stali” M., AN
SSSR, 1961, 10-25

TEXT: A sensitometric investigation of the effect of betatron radiation on different films was carried out i /
and the radiarion intensity distribution in the ray cross-section was measured. The Agfa company (GDR) ’
Lane, Sino, Texo-R, Texo-S films and the high-sensitivity home films of factory No. 8: “rentgen-X-opytnyy™

and “rentgen-X-opytnyy” with one sided glaze were investigated. The sensitometric film parameters were
investigated in direct exposition to the betatron radiation as well as in expositions behind steel plates of
different thickness. The results of the investigations are discussed and exposition graphs are constructed on

the basis of the sensitometric data obtained. An example of exposition calculation is given. It is shown that

the most sensitive to the betatron y-radiation film is the experimental “rentgen”-X with 2-sided glaze. There

are 13 figures. Bibliography: 19 titles.

[Abstracter’s note Complete translation.]
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AUTHORS: Buzynov, A.Ye., Yekhlakov, A.D., Mochalov, M.D.; and
Fakidov
TITLE: Experimental determination of the sensitivity of the

photo-radiographic method of non-destructive testing
by y-irradiation and by irradiation from a betatron

of 22 Mev.

SOURCE: Akademiya nauk SSSR. Institut fiziki metallov. Beta-
tronnaya gamma-defektoskopiya stali. Moscow. 1961,
30 - 35

TEXT: The authors experimented with the models of defects in the
form of cylindrical holes with fairly big diameters (10 mm); so

that the degree of diffuseness of the edge was considerably less
than the radius of the hole. The sensitivity was determined for de-
fects of various depths AL, measured along the beam, and for va-
rious total thicknesses of irradiated plates L. The difference in
thickness between sound and faulty places was of relatively little

Card 1/3%
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significance, owing to the small size of the defects. It can, there-
fore, be assumed that changes in the characteristic curves of she
film used would be insignificant for variations in thickness of tius
order. A graduated non-destructive testing machine was specially
made for the investigation. The apparatus was made 1in the form of
eight segments of a disc, each differing from the preceding oné& 1n
thickness by 1 mm (except for the first and eigth, which differed
from each other by 7 mm). An annular hole of radius 4 cm was dril-
led through the eight segments; the center of the annulus coincided
with that of the disc, and the diameter of the hole was 10 mm. The
holes and steps were intended to gimulate defects of definite di-
mensions. The apparatus was placed in front of the irradiated steel
piates, and orientated so that its center should coincide with the
axis of the betatron beam. Under these conditions, the defects re-
ceived y-rays of equal intensity, and shadow images thereof were
arranged along the circumference of the film. Fror exposure, an Agfa
Texo-R film, 15 x 20 cm, was placed between the intensifying screens
In order to minimize the dispersed background radiation, a lead
gscreen, % mm thick, was placed behind the rear fluorescent sireen,

Card 2/3
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and a lead screen, 25 mm thick, was placed behingd the adaptor. Stesal
plates of various thicknesses were used as specimens for irradia-

ness of the steel plates. The dependence of the magnitude of the
smallest detectable defect on the thickness of the irradiated steel
plates was established. The 8ize of the smallest detectable defect
depends on the thickness and combination of intensifying screens.
There are 8 figures and 10 references: 1 Soviet-bloc and 9 non-
Soviet-bloc, The 4 most recent references to the English-language
publications read as follows: H,. Crainer, Non-destructive testing,
15, 1957, no, 4, 234; R, Widerde, Non-destructive testing, 1z, 1954
no. 4. 27;: A.L. Pace, Non~destructive testing, 12, 1954, no. 2, 21
EcA. Burrii, Non-destructive testing 11, 1952, no, 2, 23,
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AUTHC vavidenko, N.I., Samokhvalov, A.A., and Fakidpv, I.G.
TITLE: Anisotropy of the longitudinal thermomagnetic Nernst-

Ettingshausen-effect in magnetite in the low-temperature
transition region

PERIODICAL: Fizika tverdogo tela, v. 3, no. 6, 1961, 1650 - 1653

TEXT: ‘The crystal structure of magnetite is modified at about 120°%K,
and, as a consequence, all physical properties are practically changed.
In connection with the theory by Verwey et al. (J. Chem. Phys. 15,

181, 1947), in which the 3d electrons are assumed to rearrange in the
transition point, it is of interest to study the anisotropy of various
properties of magnetite, as it may serve %o verify the theory. Theauthors
studied the anisotropy of the longitudinal thermomagnetic Nernst-
Ettingshausen effect (1.th. N-E.E.) in the transverse magnetic field.

A report is given of relative results. For measuring the 1.th.N-E.E.,

the sample was introduced into a cryostat cooled with liquid nitrogen.
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By two heaters at the sample ends, it was possible to establish any .7%:~

temperatures between T7 and 200°K. Two copper-constantan thermocouples
served for measuring the temperature. The samples were cut from natural
magnetite single crystals and had a cylindrical shape 3 mm in dieme-
ter, 10-15 mm long) with the axis parallel to the &110& direction

(the orientation was checked roentgenographically)° Temperature gra-
dient and direction_ of the measurement of the 4.th.N-E.E. likewise coin-
cided with the [110] direction. The constant magnetic field of 20,400 oe
was in the (110) plane, perpendicular to [110 , During the measurement
of the 1.th.N-E.E. the samples were rotatéd about the axis by 3600°,
first in one, then in the opposite direction, and & messurement was made
every 10°. The mean values were then calculated from four measured
values at each point. The anisotropy of the 1.th.N-E.E. was measured

on five samples in the 90 - 160°K range. Fig. 1 presents the 1.th.N-E.E.
as a function of the orientation of the magnetization vector with re-
spect to the [OOﬂ direction; the relative change of the thermo-emf in
the magnetic field, which 1s related to the value of the 1.th.N-E.BE. by
the relationd« /o = Ey o /@AT/Ax), is taken as the ordinate. The study
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yielded the following result
transition point, not only t
a high degree also the characte

ar 1) If the magnetite 1is cooled below the
he value of the 1.th.N-E,E. changes, but to
r of anisotropy. If the magnetic field i
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is parallel to the &fﬁd}»direction, a meximum change of the effect will

be observed bdoth above and
N-E.E. has, below the trans
applied in parallel to the
which corresponds a diminution of the

"below the transition region. 2) The %.th. .
ition point, and if the magnetic field is

(110} direction, & consjderable value to

thermo-emf in the magnetic field 1?}

by 14 %. 3) The irreversible part of the first anisotropy curve that

may be observed with samples cooled down to liquid-nitrogen temperatures

without magnetic field, is connected with the {rreversible re-orienta- K
('Y

tion of the orthorhombic c-axes of t _
magnetic field.There are 2 figures end 10 references: 1 Soviet-bloc,and ;:

he various domains in the strdng

9 non-Soviet-bloc. The three most important references to English-lan-
guage publications read as follows: S.C.Abrahams, V.A.Calhoun. Acta

Cryst.8, 257,195%; H.C.Hamilton.?hys.Rev,110, 1050, 19583 C.A.Domeni-
cianli.Phys.Rev.]8, 458, +950. :
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Anisotropy of the longitudinal thermomagnetic Nernst-Ettinghausen
effect in megnetite in the region of low-temperature transformation.
Fiz.tver.tela 3 n0o.10:3197-3206 O '6l. (MIRA 14:10)

1. Institut £iziki metallov AN SSSR, Sverdlovsk.
(Thermomagnetism)
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AUTHORS Novogrudskiy, V. N., and Fakidov, I. G.
o
TITLE: Hall effect i the metamgnetic cempound Mnhu,

PERIODICALs Fizika tverdogo tela, V. %3, no.11, 1961, 3278-3284

TEXTs The authors continued earlier studies (FMM, 10, 158, 19603 ZhETF,
40, 1, 1960) and measured Hall e. m. f, 1in Mn.l.uz specimens by means of a
jow-resistance voltmeter and a sensitive galvanometer. The Neel point of
the specimens was at 92°c, the threshold field gtrength was 8000 oe at

JOOC. Messurements were made with two field and current directions in
order to eliminate side effects. Magnetization was found to increase with

H in a temperature-dependent manner. At 18.5°C o(H) is an S-shaped curve
(slight increase up to 10 oe, steep increase petween 10 and 15 oe, and then

slight increase again), at 81°C 1t is more flat and crosses the o(H) curve

for 96°G at about B oe. o(B) at 96°C forms a straight line. The Hall e.
Card 1/4
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m. f. was measured as a function of H between -196 and + 110°C° The curves V(
are almost straight lines, the gradients, which become steeper with rising
temperature up to the Neel point. At higher temperatures the gradient is
reduced again. Investigation of the temperature dependence of the Hall

e. m. f. showed that the ourves have rather broad maxima at the Ned point.

1. K. Kikoin (Sow. Phys. 1, 9, 1936) has shown that for strong paramagnetics
and for ferromagnetics above Curie point, the Hall e. m. f.

EB-RO(1+4IM)HI/d. I is the current intensity in the specimen, 4 its

thickness, X the magnetic susceptibility and Ro the usual Hall constant.
This holds with good accuracy also for the MnAu, specimens if Ko and X

are teken as 2.19'10’12 v-cm/aeoe and 8.8, respectively. These values were
determined from measurements in the paramagnetic temperature range. In

order to find out if not only magnetic ordering but also the Hall constant
changes when passing the threshold field strenght, EH was meagsured as &

function of magnetization. The curve gshows a break at threshold field
gtrength. The f-dependence of EX-ROH, however, forms almost & straight

' card 2/4
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line, the change in direction at thrashold field strength 1s so 1ittle

that it lies within measurement error limits. This ahows that both parts
of Hell effect have to be taken into account. Conclusionss Comparison of
En(t) in the paramagnetic and antiferromagnetic temperature ranges shows

together with the EH(J) measurements, that MnAu_, has, as & further Hall

2

\ e. wm. f., in addition to the normal one. It can be ussumed that this e. i
n., £f. .3 caused by magnetization arnd that the Hall constant responsible
for this part of the effect inocreases with temperature. The teuperature
dependence of the Hall potential difference in MnAu2 below threshold

field strength is very different from that in antiferromagnetics such as

Cr or MnTe. It is not certain whether A changes when passing through the

threshold field, but the effeotive fields were found to be very close to r,/r
. one other in these two states. There are 4 figures, 1 table, and 13

references:t 3 Soviet and 10 non-Soviet. The three most recent references

to English-language publicationa read as follewss I. H, Smith, R. Street.

Proc. Phys. Soo., 70, 1089, 1957. €. A. Dominioslli. Rev. Sci. Instr.,

21, 227, 1958. E. M. Pugh. Phys. Rev., 97, 647, 1955.
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ASSOCIATIONs Institut fiziki metallov A% £83; ° cieiaik (Cnssituta af
Pbysics of Metals AS USSR, Sverdlovsk) \/T

SUBMITTED: May 9, 1961
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AUTHORS : Zavadskiy, E.A. and Fakidov, I.G.

SRSV Ve Tl R e
TITLE: Electrical Conductivity of n-Ge in Strom Pulsed
Magnetic Fields '

PERIODICAL: Fizika metallov i metallovedeniye, 1961,
Vol. 11' "o. 1' pp. 11.5 - 1‘.7

TEXT: In a previous paper the authors showed that the

relative change in the resistance of n-Ge reaches a saturation
value in a strong longitudinal magnetic field, and beginning

at a certain value of the field commences to increase

linearly. These results are in agreement with the theoretical
predictions of Tsidil!'kovskiy and Shirokovskiy (Ref. 2) and 7(

Gold and Roth (Ref. 3). The present work is concerned with
the variation in the resistivity in a strong transverse
magnetic field. n-Ge monocrystalline specimens having
resistivities of 2, 30 and 46 ohm.cm at room temperature were
used, The specimen dimensions were 9 x 1.5 x 0.8 mm. Current
leads covering end surfaces and voltage probes 3.5 mm apart

card 1/8
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Electrical Conductivity of n-Ge in Strong Pulsed Magnetic Fields

were used, The contacts were ohmic and the measurements
were carried out as in Ref, 1. Fig. 1 shows the relative

change in the msistivity for the specimen with @ = 2 ohm.cm

at different temperatures as a function of the magnetic

field (in kOe). The results refer to the case H\‘ﬂ:lll] o

In.this specimen the mobility of cu_rrent carriers was

u = 3500 an/v-ec so that at H = 200¥eul/c X 7.0 .
Saturation would be expected to saot in at uHé = 1 . The

quantity (AeL/eo)aat for H“E 111] can be calculated

from the formula:
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Electrical Conductivity of n-Ge in Strong Pulsed Magnetic Fields

/NI (2y + 1)(4y + 5)
i !

= -
| \Oo ) sat 3yly + 8)
given in Ref., 2, where  y = m, /mt and ll( and m, are the

longitudinal and transverse effective masses, Assuming that
Yy = 17 , one finds that (Aej_/fc'o)sat = 1,0 . However,
complete saturation is not observed. Continuous approach to
saturation is, in fact, replaced by a linear increase. A
tdiscontinuity" in the curve is nevertheless observed at
(./'Af‘l/()o) = 1.2 , i.e. the discontinuity occurs close to the

theoretical value of (Ae\/(Jo)“t

can apparently be explained by the quantisation of the energy
of the current carriers in the magnetic field which becomes
appreciable for hw ) kT where w is the cyclotron frequency
and h is the Planck constant divided by 27 . Assuming that
Card 3/8
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Electrical Conductivity of n-Ge in Strong Pulsed Magnetic Fields
the effective mass m™ = 0,08 m, o one finds that hw = kT

will occur for H = 35 kOe and T = 58 °Kk , while at T = 77 °K
the magnetic field should be 45 kOe. It is clear from Fig. 1
that the "discontinuity" does in fact occur at magnetic fields
close to those for which hw = kT , According to Argyres

(Ref, 4), the linear relation between (/_\.3_1_/."0) and H should

occur in non-degenerate semiconductors when hw > kT and
scattering on phonons terminates. For specimens having
resistivities of 2 ohm.cm or greater, scattering on impurity
ions can dominate only below 20 K. Thus the present results
are in good agreement with those reported in Ref, 4, Fig. 2
shows the plot of (AP /;’J‘o) as a function of H(kOe) for the

specimen with { = 30 ohm.cm. 1In this figure H ;1101 .
A sharp transition to the linear law is found to occur at
T = 58 and 77 °K when (L\;_L/(;—o) = 2,9 , which is close

to the calculated value (L‘HL/to) = 3.3 . The latter value
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Electrical Conductivity of n-Ge in Strong Pulsed Magnetic Fields

was obtained for y = 17 from the formula given by Gold and
Roth in Ref. 3. The "discontinuity" disappears at high
temperatures in weak magnetic fields (up to 18 kOe)b The
results obtained by the present authors at T = 94 "K are in
good agreement with those reported by Herring et al (Ref. 5).
The nes%stivity of some specimens was also measured at

T =20 °K . In the case of specimens with = 30 ohm.cm

-

with H'.\':lll_[\ the curves of (.Q(i/{.)o) versus H exhibit

the following behaviour: 1) for fields up to 15 kOe the
curves approach saturation at (L\.\“.L/\%)’ 3.0; \/

e

2) between 35 kOe and 110 kOe the curve is linear and
LAEU./PO) increases from 4 to 20; 3) above 110 kOe the

curve becomes nonlinear and the values of (1591!30) are

25, 29.5 and 31,5 at 140, 170 and 200 koe, respectively.
The Hall effect has also been measured and the results will
be reported in the next paper of the present journal.
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Electrical Conductivity of n-Ge in Strong Pulsed Magnetic Fields
There are 2 figures and 6 references: 3 Soviet and

3 non-Soviet,

ASSOCIATION: Institut fiziki metallov AN SSSR (Institute of
Physics of Metals of the AS USSR)

SUBMITTED: July 20, 1960
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AUTHORS : Zavadskiy, E.A. and Fakidov, I.G.

TITLE: Measurement of the Hall Effect of n-Ge in Strong
Pulsed Magnetic Fields

PERIODICAL: Fizika metallov i metallovedeniye, 1961,
Vvol. 11, No. 1, pp. 147 - 149

TEXT: This paper is a continuation of the previous paper
in this issue (pp. 145 - 147).

In earlier papers the authors showed that at sufficiently low \j(
temperatures (60-90 'K) the effect of the quantisation of
energy of current carriers on the electrical conductivity
becomes appreciable for magnetic fields of 50-100 kOe. The
aim of the present paper was to elucidate the effect of this
quantisation on the Hall constant. Plates (9 x 1,5 x 0,8 mm)
cut from n-Ge with (> = 2, 8.5 and 30 ohm.cm at room
temperature were emﬁioyed. The Hall e.m.f, was exhibited
directly on a CRO screen as a function of the magnetic field.
The measurements were carried out for different current
directions through the specimen and different magnetic-field
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Measurement of the Hall Effect of n-Ge ,...

directions. In the temperature range 58 © 310 %k fields up

to 200 kOe were used. In addition, the Hall effect was measured
at 77 °K in fields up to 450-500 kOe but the Hall constant was
found to be independent of the magnetic field, The quantisation
of the energy of the carriers in a magnetic field becomes
effective for hw > kT where w is the cyclotron frequency
and h is the Planck constant divided by 21", Assuming

that the mean value of the effective mass of the carriers is

mY = 0.12 m_ , one finds that with T = 77 °k the condition

hw kT is already satisfied at H = 69 k0Oe and, consequently,
at H = 500 kOe and T = 77 °k one finds that hw = 7 kT .
The absence of the field dependence of the Hall constant in
this case is in disagreement with the predictions of Klinger
and Voronyuk (Ref. 3) but is in agreement with the results of
Argyres (Ref. 5). Fig. 1 shows the dependence of the Hall
e.m.f. (V) on the magnetic field (kOe) for an n-Ge specimen

1}
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Measurement of the Hall Effect of n-Ge .....
with P = 30 ohm.cm at T = 20 OK (Curve 1 corresponds to

a current density of 7.5 mA/mmz, Curve 2 to 2,5 mA/mmz).

The specimen for which Curve 1 was obtained was previously
used in measurements of the resistivity and a consideration

of the data obtained for it shows that in the region where

the Hall constant is variable Ohm's law ceases to hold,

This is confirmed by the second curve (Curve 2). Curve 1

was used to calculate the current carrier concentration as

a function of the magnetic field and this is shown in Fig. 2.
As can be seen from Fig. 2, different values of the current
density correspond to different values of the magnetic field )(
at which the change in the carrier concentration begins; thus,
the observed changes in the carrier concentration are closely
associdted with departures fromOOhm's law, In the specimen
with = 30 ohm,cm at T = 20 K scattering on impurity ions
is still very small, Further work is being carried out on
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the Hall effect using specimens with considerably lower
resistivities, There are 2 figures and 5 references:
3 Soviet and 2 non-Soviet.

ASSOCIATION: Institut fiziki metallov AN SSSR (Institute
of Physics of Metals, AS USSR)

SUBMITTED: July 20, 1960
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1127, 1147,11S¢
AUTHORS Krasovskiy, V. P. and Fakidov, I. G.
TITLE: On the Nature of the Magnetic Ordering gre»mp

PERIODICAL: Fizika metallov i metallovedeniye, 1961, Vol.ll, No.2,
pp. 319-320

TEXT: Oon the basis of earlior work the authors express a
certain hypothesis on the nature of the magnetic ordering of MnP.
The crystal lattice of MnP presents to sone extent a distorted

NiAs structure of the type with a rhombohedric elementary cell.
Comparison of the crystal structure of MnP with the NiAs type
structure is shown in the figure, where the circles of the larger
diameter represent projections of atoms of P and Mn, the circles
of the small diameter represent projections of atoms of the
undistorted NiAs type structure. The top part of the figure shows
a projection onto the plane (00l1), the lower part shows a projection
onto the plane (010). The manganesc atoms are not located on a
straight line and form zigzag chains that are parallel to the axis b
and the P atoms form chains that are parallel to the axis c. The
axis b corresponds to the hexagonal axis ¢, whilst the axis ¢
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corresponds to the axis a of the structure NiAs in hexagonal
representation, As regards the character of distribution of the
atoms, the crystal lattice MnP is similar to the lattice of
orthoferrites with a structure of the pseudc-~perovskite type

(space group Dég - anm), The presencs of such a structure permits
distribution of magnetic moments that differ from the strictly
parallel or antiparallel distribution, i.e. "angular'" distribution
of the magnetic atoms of the near neighbours is possible (the
nearest "mighbours" in the illustration arc at a distance of 2.69 A
from each other). 1n presence of a relatively crystalline magnetic
anisotropy, which apparcntly takes place 1n MnP {(Ref.k), the
possibility arises that the vactors of the magnetic moments will
deviate from their planes and will be located at some (small) angle
relative to each other (in accordance with the model of weak ferro-
magnetism proposed by 1. Y. Dzyaloshinskiy (Ref.5). As a result,

a spontaneous magnetic moment will arise which Jdi1ffers from zero and
represents the vector sum of the magnetic moments of adjacent atoms.
Since the electron states of the manganese atoms in the MnP compound
are not known, the absolute values of the magnetic moments of the
Card 2/,
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adjacent atoms arco also not known. "angular® distribution of the
magnetic moments would permit elucidaiing the great difference
between the magnitudes of the moments calculated for a manganese
atom and those obtained from susceptibility measurements (3-6 B )
and the saturation magnetization (1.2 ugl. The assumption of B
Guilland (Ref.6) on the presence of a ferromagnetic mechanism in
MnP was not confirmed by the results of earlier investigations of
the authors of this paper relating to the temperature dependence
of the paramagnetic susceptibility and of the magnetoculorific
effect. The theoretical calculation to be published by

N. Guseynov and Ye. A. Tarov {(Izv. AN Azerb.SSR) confirms the
assumptions of {he authors of this paper of an "angular! distribu-
tion of the magnetic moments of adjacent atoms in MnP. The
calculation leads to an angle between the vectors of the magnetic
moments amounting to 165° which, however, has to be experimentally
verified. -~The most reliable means of establishing the magnetic
structure of MnP is by means of neutron diffraction. X-ray
spectrum analysis of MnP would alsc be useful, since it would
permit elucidating the electron states of the manganese atoms in
this compouni, Investigatton of the susceptibility of the para-
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process in strong magnetic fields (about 100 kOe) and of the
temperature dependence of the magnetization 1n the temperature
range 77-4.2°K may prove an indirect but very important method of
verifying the hypothesis on the magnetic structure of MnP, 1In the
case of angular distributicn of the magnetic moments, an increase
in magnetization can be anticipated 1n strong magnetic fields (a
gradual turning of the vectors of the magnetic moments into the
direction of the field). The susceptaibilaty should be a finite
value at low temperatures and should not tend to zero at T = 0°K.
The authors are investigating the magnetization of MnP in strong
magnetic pulse fields. There are 1 figure and 7 references?

Soviet and 2 non-Soviet.

Abstractor!s Notes This 1s & slightly condensed translationJ
ASSOCIATION: Institut fiziki metallov AN SSSR

(Institute of Physics of Metals AN SSSR)

SUBMITTED: July %, 1960
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v, P. and Fakidov, I. G.
{anganese

AUTHORS: Krasovskiy,

TITLE: A Study of the Specific Heat of N
Monophosphide MnP

PERIODICAL: Fizika metallov 1 metallovedeniye,
pp.477-479

TEXT 3 p. G. Whitmore (Ref.1l) has

manganese monophosphide has an anomaly
at room temperatures. However. the method used by Whitmore is

said to have been found insufficient to obtain accurate data on
this anomaly. The present authors have investigated the anomaly
using 99.99% pure manganese and 99,9% pure phosphorus. The
compound MnP was obtained by heating a mixture of manganese and
phosphorus in evacuated quartz containeras to 650°C. The mixtures
were kept at that temperature for 50 hours. The specific heat was
measured with the aid of the vacuum calorimeter described by

I. G. Fakidov and N. P, Grazhdankina (Ref.6). In order to improve
the heat transfer ,the calorimeter was filled with the powder and then

hydrogen gas was introduced at a pressure ol 50 mm Hg. The

1961, Vol.ll, No.3,

established that
in the specific heat curve
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temperature was measured with a platinum resistance thermometer \/

having RlOO/Ro = 1,390, A ;otentiometer,having a sensitivity -

of 3 x 10°° V/mm,was employed so that changes of the order of
10-5 ohm could be measured. This corresponded to a temperature
change of 2,5 x 10~3 deg. The heat dissipated in the thermometer
was 0.0002 of the power produced by the heaters. The results
obtained are shown in the figure, in which the specific heat is
given in cal/g deg. As can be seen from the figure, the anomaly
reaches a maximum at 17°C. The temperature corresgonding to the
maximum is very close to the Curie point of MnP (22°C). The
latter was determined by the present authors using the magneto-
caloric effect (Ref,2). This suggests that the observed specific
heat anomaly is of a ferromagnetic nature. The magnitude of the
anomaly shown by the dashed line turns out to be 2,15 cal/mol deg.
The corresponding figure for Cr51.17 was found in Ref.6 to be

2,58 cal/mol deg. The theoretical value obtained using measure-
ments of the magneto-caloric effect (Ref.2) and the theory given
by P. Weiss and R. Forrer (Ref.8) gives a figure of 10 R cal/mol deg.
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On the other hand, the method of "thermodynamic coefficients" given
by K. P. Belov in Ref.9 gives 0.2 R cal/mol deg. It is concluded
that the energy of magnetic crystallographiec anisotropy in MnpP is
relatively large and ‘this may be responsible Ffor the difference
between the theoretical (thermodynamic) - and the experimental

results for the anomaly, There are 1 figure and 11 references:
7 Soviet and 4 non-Soviet.

ASSOCIATION: Institut fiziki metallov AN SSSR (Institute of

Physics of Metals AS USSR) G an2pad,_calfg-deg.
SUBMITTED: October 4, 1960 0 Ty .
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AUTHORS : sadovskiy, V.D., Rodigin, N.M., Smirnov, L.V.,
Filonchik, G.M. and Fakidov, I.G.
TITLE: On the influence of a magnetic field on the martensitic

transformations in steel

PERIODICAL: Fizika metallov i metallovedeniye, 1961, Vol.12, No.2,
pp.302-30k

TEXT: The authors investigated the effect of a magnetic
field on martensitic transformations using specimens 3 mm dia.,
50 mm long,of steel QX2H (9Kh2N) (0.9% C, 1.83% Cr, 0.53% Ni,
0.27% Si, 0.30% Mn, 0.01% S, 0.018% P). These specimens were
quenched from 850 and 1000°C in oil (so that they contained
respectively 11 and 37% residual austenite) and were then
subjected to a single magnetization by means of super-strong
magnetic field pulses (200-350 kOe, 3000 c.p.s.). Magnetic
measurements by a ballistic method did not show any increase in
the martensite, Experiments at liquid nitrogen temperature also
did not reveal a decrease [Abstractor's Note: Printing error for
increaae] in the quantity of residual austenite as a result of
Card 1/4
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applying the magnetic field; only the usual increase in the
quantity of martensite corresponding to deep cooling was observed.
An increase in the number of magnetization cycles to five also had
no influence on the results, Thus, it can be concluded that in
the general case pulse magnetization even with very strong fields
does not produce transformation of residual austenite in quenched
steel. Further experiments were made with steel SOXHA3 (50KhN23)
(0.52% C, 1.49% cr, 22.85% Ni, 0.3% Si, 0.19% Mn, 0.068% P).
Quenching of this steel from 1200°C yields a purely austenitic
structure at room temperature. Martemnsitic transformation begins
at about -100°C and at liquid nitrogen temperature the residual
austenite amounts to 4o-50%. Fifty pulse magnetization cycles
(40-50 kOe) during cooling showed only a very slight effect on the
quantity of martensite. Further experiments were carried out on
the assumption that the martensitic point is lower for fine grained
austenite than for coarse grained. Therefore, another series of
experiments was carried out in which steel 5OKhN23 lwas water
quenched from 1200°C and cold rolled with a reduction of 60% and
then again water quenched from 850, 900, 950 and 1000°C; this
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material was used for producing magnetometric specimens. At room
temperature all the specimens had a purely austenitic structure
but their grain size differed. Cooling in liquid nitrogen
revealed that specimens quenched from 850, 900 and 950°C contained
1 to 3% martensite but the coarser grain specimens,which were
originally quenched from 1000°C, contained 20 to 30% martensite
after cooling in liquid nitrogen, However, pulse magnetization
at liquid nitrogen temperature produced intensive austenite to
martensite transformation even in the fine grained specimens
quenched from 850 to 900°C. The increase in the number of magnet-
ization cycles did not have a great influence., It is concluded
that pulse magnetization can intensify austenite to martensite
transformation. In the investigated case, the austenite was
artificially stabilized by itse fine grain size and is in a super-
metastable state at the liquid nitrogen temperature, being under-
cooled considerably below its normal martensitic point. Activation
of the transformation under the effect of a magnetic field is
probably due to magnetostriction effects associated with the
presence of a certain quantity of the magnetic phase. The problem
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requires further study. There are 3 figures and 6 references:
4 Soviet and 1 English which reads as follows: Metal treatment
and Drop Forging, 1960, 27, No.180, 362.

ASSOCIATION: Institut fiziki metallov AN SSSR
(Institute of Physics of Metals AS USSR)

SUBMITTED: May 22, 1961
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TITLE: Magnetization of the intermetallic comnonnd  lnjeg
in super-high pulsed magnetic fields -

PERIODICAL: Fizika metallov i metallovedenive, v_12
832-837

no 6, 1961,

TEXT: The measurements of A. J, Meyer and p. J. Tovlang
(Ref.2: J.Phys.Rad., 1956, 17, 457) revealed the existnnee of a

threshold field and enabled investigation of the injtini section
of the approximation to saturation, By extrapolation, the
saturation magnetization for several temperatures was calculated,
Extrapolation to absolute zero enabled determining the magnetic
moment per atom of manganese, which proved equal to 3.%Y Bohr Di/
magnetons. Obviously these results are very apnroXximate,  since
the rangesof the magnetic fields (up to 28 kOe) and temperatures
vwere not wide enough, Therefore, the authors investigated the
magnetization of a polverystalline MnAu,, specimen in the tempera-
ture range 77 to 418°K in pulsed magnet$c tields of up to

300 %Q0e . Al room temperature the field rould he increased to

Cord 1 /h
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500 kOe, The MnAu, compound was produced by fusing clectrolytic-

ally puritied manganese (99.98%) with 99.99% gold in an evacuated
ouartz. ampoule at the temperature of 1100°C. The alloy was air-
aquenched and then annealed for two hours at 900°C followed by
quenching in oil, annealing for 72 hours at 690°C tollowed by
quenching in oil. After carrying ont the magnetic messnrements,
the specimens 1.2 x 0.8 x 10 mm were again annealed ar 0890°C

and th® mcas¥rements were repeated. The reproducibility proved to
be satLtistactory. It was found from magnetization curves plotted
on the basis of numerous oscillograms that these curves contained
three characteristic sections at temperatures below the Neel point
(368°K in the given case):

1. H< 10 kOe in which the susceptibility does not depend on the
tield strenygth and the alloy has an antiferromagnetic behaviour;

2. HS> 30 kOe when the behaviour of the alloy is ferromagnetic;

3. Fields intermediate between the above two values in which the
alloy has transient properties. =

The investigated specimen had a density of 14 3 g/cm), the magnetic
moment per manganesc atom was 3 .38 uB, which is very near to the
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respective value in ferromagnetic alloys and also very near to the
value ot 3 9 w obtained by Mever and Toaglang e temperature
dependence of the saturation magnetization can he cxnroessed
catiafactorily by the enuation

2

fog 1 ° I“,J#l - 8T

where LT e . -6
I = 595 ganss and f = 3.3-10

Mever and Taglang also retermined the saturation magnetization and

ite trmoerature dependence in tields np to 28 koe They ossamad
that the avproximation to saturation wonld oovey the square volue
law in all field intensities. The measurements described in

this naper showed that the square value law as complied with at
fields up to 35-40 kOe at a temperature T = 290°K but enly np to

. . s

37 kOe at T = 77°K. Extrapolated values ot 1. gauss vs. V /1
based on the sguare value approximation are conaidavrahls tower than
those measnured The anthors express the view that the

behavionr in the paramagneti,c range can be explained by intromcing
card 3/4
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an "effective" field composed of the external and the molecular tx
fields. The applied magnetic fields were not high enough tor
unequivocai solution of the problem ot tne intiluence of the tempera-
ture an the coetficient of the molecular freld. The paramawnetic

measurements in stronger tields will he continued tor the varpose
of elucidating the mfluence of temperarurt on the moleculnr tyel
and the magnetic moment nl'.,rsahu‘uti,mf in the varamagnetic =tate
There are 5 figures and 8 references: 3 Soviet-hloc and 5 non-
Soviet-bloc The English-language references read as tollows
Ref 2: onoted in text, Ref:3: Asch G J Phvs Rad. 1939 20 349
ASSOCTIATION - Tnstitut fiziki metallov AN SSsi

(Institute of Phvsics of Metals A= 1550

SUBMITTIED April 5 1961
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AUTEORS: Novogrudskiy, V. K., Fakidov, I. G.
TITLE: Temperature dependence of the Hall effect in MnAu?_

PERIODICAL: Zhurnal eksperimental'noy 1 teoreticheskoy fiziki, v. 40,
Nno. 1. 1961' 76-78

TEXT: Of the many substances having various types of spin ordering, hither-

to above all the magnetic properties of ferromagnetic substances have been
studied. The authors now study the galvanometric properties of antiferro-
magnetics with a view of determining alone the fraction of the Hall effeot &(
which is immediately due to antiferromagnetism. MnAu, was selected as a
specimen, an antiferromagnetic with threshold field offect (at field strergth
H>chr it goes over into the ferromagnetic state). It was studied at the

Neel temperature TN » 92°C and chr e 8000 ce. In an earlier paper it had
already been shown that at °<H<chr the Hall emf depends linearly on H.

Now, the . temperature dependence of the Hall emf{ was determined on the

same specimen. The ocurve obtained at H « 5000 oe is shown in a figure., The
Card 1/4
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maximum is near the Neel temperature which had been determined from the
temperature dependence of susceptibility. Here, MnAu, deviates esgsentially

from magnesium telluride, whichhas a minimum of the Hall emf at Neel temper-
ature. According to I. K. Kikoin, the Hall emf may be described by the
equation E_ = [R(E + RyH|I/d = R, + 4xaJI/d, & formula which holds for

highly paramagnetic substances and ferromagnetics above Curie temperature.
Here, I ia the current in the sample, d - the thickness of the plate,

X_the magnetic susceptibility, R the Hall constant for the ordinary part of
the effect, R, - the Hall constant for that part of the effect which is con-
nected with magnetization. As R, is independent of temperature, the valid-
ity of this formula was taken over also for antiferromagnetics above Neel

point. As may be seen from the figure, this is fully justified; in this
connection,

R, = -2.19-10"12 v.cm.oe'15.1 » Ry = -2.42-10-10 v.cm.a—“.gs.uss"1 and a = 8.8
wag determined. The a value is small compared to that of ferromagnetics.
The high magnetio susceptibility (%“5'10— cm'5) leads to a considerable
part of the Hall effect being due to magnetization in the paraprocess. A8
Card 2/4
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“'is seen from the figure, the theoretical curve coincides with.the experimen-

. tal curve only at temperatures above Neel temperature, whilst below that R T
point it deviates. [Thus, this 'formula then does not describa the temperature )
- dependence of the Hall emf in antiferromagnetics, when Ro'and Ri are assumed

to be temperatq_re-‘inde.'pend'e_'nt_- * A8 Mmm2 is a metel, and thus Ro is not
"_temperature-depepdent y.it is assumed that either R, or« depend on tempera-

‘ ture. If « is ~101, a considerable part-of the Hall effect due to magneti- -

- -zation may be found only in substances, in which %310-4 em=3 - thus not in
MnTe. - The anomaly of the Hall constant in MnTe near Neel point indicates

the existence of an additional Hall emf due to antiferromagnetism. The

. mechanism of the production of this emf, however, is other than with Mndu,.

There are 1 figure and 7 references: 3 Soviet-bloc and 4 non-Soviet-bloc.

. ASSOCIATION: Institut fiziki metallov Akademii nauk SSSR (Institute of
Metal Physics of the Academy of Sciences USSR)

© SUBMITTED: July 30, 1960
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ZAVADSKIY, Z.A.; KGVRIZHNYKH, Yu.T.; FAKIDCV, I.G.

Hall constant in p-Ge as a function of the magnetic field intensity.
Zhur. eksp. i teor., fiz. 40 no,4:1229-1231 Ap '€l. (MIRA 14:7)

1. Institrt fiziki metallov AN SSSR.
(Hall effect) (Cermanium--Magnetic properties)
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9 4 :Z?dd B109/B212
AUTHOR: Fakidg!'_,__l_._b_ Znamenskiy, B. V.
TITLE: Magnetic properties of the polycrystalline alloy
Cu + 22.8 atowh Mn
PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 40,

no. 5, 1961, 1522 -~ 1523
TEXT: Measurements were done with an alloy consisting of Cu + 22.8 atom®
Mn. The alloy had been obtained by h-f melting and had been subjected
to a long tempering and subsequent hardening. It was found that the magne-
tic 3jusceptibility of the alloy is independent of the field strength in
fields up to 3000 oe and reaches a maximum at a temperature of 94° K. The
magnetocaloric effect had & negative sign in the field range mentioned.
The authors, therefore, came to the conclusion 3hat the alloy is an anti -3%-
frromagnetic material with & Neel point near 94 K. This antiferromag-
netic material developed typical ferromagnetic properties at temperatures
below TN when exposed to external field exceeding a oritical value HP.

Measurements of the (now positive) magnetocaloric effect demonstrated the

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000412410005-4"



"APPROVED FOR RELEASE: 0

?/13/2901 CIA-RDP86-00513R000412410005-4

Wl SR i

BT

R N L T 3 T R Sy S TN

) ‘ 2,72 '
/056 61/040}%05/019/019
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occurrence of a spontaneous nagnetization. The magnetization reaches its
saturation value in fields above 10.000 oe. The value of this critical
field strength will ohange with varying temperature; e. g&., at 56° ¥ it
amounts to 4000 ce. Above 94° K the alloy is paramagnetic for all values
of the external field and it obeys the Weif-Curie law. Results are shown
in Figs. 1 and 2, It is noted that the alloy investigated resembles the
well-known intermetallic compound Mniu with respect to its magnetioc
properties; it is also pointed out tha% a neutron-diffraction study of the
magnetic structure of the Cu-Mn alloy and a comparison with that of HnAu2

(Ref. 9: A. Herpin, P. Meriel, Villain, C. R., Paris, 249, 1334, 1959)
would be very valuable., The authors thank V. N. Novogrudskiy and E. A.
Zavadskiy for discussions, and L. Y. Smirnov for preparing the alloys.
There are 2 figures and 9 non-Soviet-bloc references.

ASSOCIATION: Institut fiziki metallov Akademii nauk SSSR (Institute of
Physics of Metals, Academy of Sciences USSR). Sverdlovskiy
gosudarstvennyy pedagogicheskiy institut (sverdlovsk State
Pedagogic Institute).

SUBMITTED: February 24, 1961
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AUTHORS: Buzynov, A.Ye., and FakidOXL_l;E;__
TITLE: A few examples of the irradiation of steel articles
with y-rays from a betatron of 22 Mev
SOURCE: Akademiya nauk SSSR. Institut fiziki metallov. Beta-
tronnaya gamma-defektoskopiya stali. Moscow, 1961,

40 - 41

TEXT: Five examples of radiographic betatron testing are described
and it is concluded that defects in steel components of thickness
500 mm and above can be successfully detected at sufficiently high
sensitivities of the order of 1 - 3 %. There are 6 figures and 3
non-Soviet-bloc references. The reference to the English-language
publication reads as follows: N.C. Miller, and J.D. Seely, Non-
destructive testing, 11, 1953, no. 8, 35.

Card 1/1

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000412410005-4"



"APPROVED FOR RELEASE: 03/13/2001 CIA
: -R -
- el g év‘:“&‘ﬁ‘ﬁ}*-J‘.ﬁ%‘mﬂ:ﬂﬂﬁﬁimﬁkz&ﬂﬁﬁﬁi&@‘t 2T %‘P ‘Pn"s‘é ‘o’o 5 1 3 Ro o 04 1 24 1 o o o 5 -4

L g e R T e T N B RIS R TS

-

s
,1

. . [N RS 39658“ L.
g, ¢ 150 - ~ 8/137/62/000/007/061/072 |
’ : A160/A101 ' ; ’
2 eocc
AUTHORS: Samokhalov, A, A,, PFakidov, I. O,
TITLE: The use of photocoll; in combination with phosphors for

recording betatron, gamma and X-ray radiations

PERIODICAL: Referativiyy zhurnal, Metallurgiya, no. “7, 1962, 81, abstract TIS43°
(In collection: "Betatronnaya gamma-defektoskopiya stali®™, Moscow,
AN SSSR, 1961, 52 - 55)

TEXT: - The selenium J3TH (LETI)-type photocell and the vacuum phototube
were used, in combination with phosphors as detectors of T -radiations, for re-
cording the f-radiation of a betatron (from 22 Mev to 0) and Cof0 isotope and the
X-ray radiation, The current of the photocell was recorded with a galvanometer
having a sensitivity of 5.10-10a/mm.m. Presented are data on the sensitivity to
these radiations, arising in different combinations of the photocell with phos-
phors, The results of the experiments revealed &)mt it is possible to build de--
tectors for the T -radiation of betatron and Co and the X-ray radiation when
combining the photoocell with varicus phosphors, Their sensitivity slightly de-
pends on ‘the hardness of the radiation, and equals 10-8 p7min when using a se-

Cerd 1/2
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a ' ' .
lenium photocell, "and 10-10 m when using a vacuum phototube, It is shown

that the simple phoaphor-photocell-galvanometer device may serve as a monitor
for medium and highly-intensive radiations.

N. Kunina ) /
[Abstracter's note: Complete translation] . ‘/
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Conductance of germanium in high 711704-1709

.. regign of mixed conductivity. Fiz, tver.tela 4 no (MIRA 1616)
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ZNAMENSKIY, B.V,; FAKIDOV, I.G.
e e e TN

Magnetisation and the magnetocaloric effect of the Cu ¢ 22.8
at o/o Mn polycrystalline alloy. Fiz, met, i metalloved, 13
(MIRA 15:3)

no.21312-314 F '62,

1, Institut fiziki metallov AN SSSR 1 Sverdlovskiy gosudarstvennyy

pedagogicheskiy institut.
(Copper-manganese alloys--Magnetie properties)
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Galvanomagnetic properties ... E073/E435

. longitudinal effect in Li1,0-2.5Fe304-2.5Cr 05,

A change in the sign ASRJ_/R was observed in a substance

containing other magneto-active ions and having a type of ,
conductivity different from that of the ferrite (lithium chromite) 7
used by Belov et al (ZhETF, 1960, 39, 1914). This permits %
assuming that the change in sign in a magnetic field in the
neighbourhood of the compensation point is a characteristic

property of a number of ferrimagnetics having such a point.

There is 1 figure.

[Abstractor's note: Slightly abridged translationJ

ASSOCIATION: Institut fiziki metallov AN SSSR
(Institute of Physics of Metals ‘AS USSR)

SUBMITTED: September 10, 1961
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1. Institut fiziki metallov AN SSSR 1 Sverdlovskly gosudarstvennyy
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AUTHORS : Znamenskiy, B.V., Fakidov, I.G.

TITLE: Superparamasnetic properties of somevantiferromgnetic
alloys of the Cu-Mn system

PERIODICAL: Fizika metallov 1 metallovedeniye, v.l4, no.3, 1962,
391-395

TEXT: Previous work by the authors and other workers is$ extended.
The magnetic properties of the polycryetallino alloy }
Cu + 22.8 at.% Mn are investigated in magnetic fields up to 200 k Oe J
and in the temperature range from 56 to 450°K. The method of
preparation of the samples and the productidn of pulsed magnetic
;. fields of 20k Oe 1is as described in earlier papers. It is shown
that in magnetic fields of up to 30 k Qe the approach to magnetic
saturation follows the law .
: A
our = %0t W (5)

where o© is the magnetization and H the magnetizing field.
For fields larger than 30k Oe the square law begins to change and
Card 1/2
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for fields above 75k Oe the law of approach to saturation is

o So,p (1 = B) (6)

H,T

The presence of ferromagnetic clusters in an antiferromagnetic Jf,
matrix can lead to the appearance of terms of the form B/H in

Eq.(6) which become dominant in very strong fields. No firm
conclusion is drawn on the nature of the ferromagnetic clusters in

-the investigated alloys, Preliminary measurements on Cu-Mn alloys
with an Mn content of 2,4, 5.3 and 7.5 at.% show that these alloys
possess analogous magnetic properties. There are 6 figures,

ASSOCIATIONS: Institut fiziki metallov AN SSSR
(Institute of Physics of Metals AS USSR)

Sverdlovskiy gosudarstvennyy pedinstitut
(Sverdlovak State Pedagogical Institute)

SUBMITTED:
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!
AUTHORS: Zavadskiy, E. A« Kovrizhnykh, Yu. T., and Fakidov, I. G.
TITLE: Negative photoconductivity of germanium in 8 magnetic field
;-

PERIODICAL: Fizika tverdogo tela, v. 5, no. 1, 1963, 194 - 200

TEXT: The germanium photoconductivity was measured in the constant field

of an clectromagneti - as well as in an alternating field with a damping o
decrement of 4.0 and a freguency of 3 ke. In order to avoid intense .
quantum effects of theocarriers, measurements at 20 K were made in fields
of up to 14 koe, at 77 K up to 60 koe and at room temperature up to 200 koe.
The samples were 11luminated by a single pulse fromsanhQK-120 (IFK-120) ?
gas-discharge lamp. Photoconductivity was measured as described.by E. A,
Zavadskiy and I. G. Fakidov (FIT, 4, 1704, 1962). With three n-type ’
pamples and oue p-type the following characteristics were measureds

Achlch - £(H4) at 77 K and at 9T/gc - 18.3, 10.6 5.0 and 2.0} Aﬁk/6h

- £(3/p,) 2t 20°K and at H = 0, 1.65, 3.5, 6.7;'12;4,ang 14.4 koej
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Agy/ oy = £(1/82) at 77°K and at g/g. = 4.9, 1.25, 1.4 and 1.7y (865/ 5)
- f(?T/?c) at 77°K for an n-type and a p-type sample; (dp/no)o - £(H2) at
58 and 77°K. OH denotes the conductivity without illumination, ?T and- Po
are the resistivities without and with illumination at H = 0;,(Aﬂh Gh)u,

gives the saturation value (extrapolated to H = )i (dp/n_) gives the
position of the injection level. The results, showing thal 8t high mag-
netic field strengths the photoconductivity is negative, are in good
quantitative agreement with theory (Madelung, Z. Naturf., 8a, 791, 1953).
The results correspond to impurity conductivity. For samples with mixed
dark conductivity, negative photoconductivity can be observed only at
higher field strengths. There are 6 figures and 1 table,

ASSOCIATION: Institut fiziki metallov AN SSSR, Sverdlovsk (Institute of
the Physics of Metals AS USSR, Sverdlovsk)

SUBMITTED: July 26, 1962
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© AUTHORS: pavidenko, N. I., and rakidov, I. G-
t PITLE: ' maAnomaly" of the 1ongitudinnl thormomagn—otior Nernstb-

Ettingoshauscn effect.
PERIODICAL: Fizika tverdogo telay. Ve §,. 0043} 1965;.789aqnzV

TEXL: ‘The authors roview a number of Soviet papers, including" theim
own (FIT 3 1650 and 3198, 1960), dealing with thermomagnetic Nernste
Ettingshausen effects and their anomalies, i. €. deviations from the
law = -2} ,. Some new experiments are also described in brief. They
_were carried out at 12401( with artificial polycrystalline magnetite ;
samples (1.5° 1.5¢10 mmi) in longitudinal and transverse fields of up to ‘
19 koe. Both effects are found to be positive. Phere is 1 figure. . )
J tE

ASSOCTATION: Institut fiziki metallov AN SSSR, gverdlovsk (Institute _
of the Physics of Metals AS USSR, Sverdlovsk ) '

SUBMITED: Octover 1, 1962 ' ‘ S
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| AUTHORS:
TITIB; t Eleotrical propertiea of niokel-zino ferrites

. -_}_»’_fpmxonmm Fizike tverdogo tela, Ve -5, no. 4, 1963, 1031 - 1039 - ‘
TEXT: #ith-the aim of explaining the eleotrioal conduction meohanimr the %
}

‘ . electron energy spectrum and the interrela
..-i. magnetiec propertiea of  complex 3d-oxides, the authors investigated con-

‘ductivity, shf dielectric constants, thermo-emf, Hall effect, the magnetic ! : S
', field effect on the electrical resistance, the saturation magnetization and i
"the paramagnetio suaceptibilities of the ferritee Ni Zn Fe O (0 §x<1

dependent on x and on temperature.,. The compositions were av chosen that

1o i

i “the relt iom conceritration could be considered as constant (2 .10%° 5) i

\ An analyais ‘of the results and a comparison with corresponding resulta of i

o other ‘authors shows that gseveral oonduction mechanisms are possible for theiv L
:" groups of elementary and complex Sd-oxidea._ For Zn-ferrites with ZnO:F9205, ’

: - 50 2 50 and aimilar compositions the p.. (T) dependence indicates bvand - .

tion between electrical and

P
f
b b = i ST o 4.
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: 'l mechanism of oonductivity and ferrites with high nickel concentrations up
LM T te nickel ferrite show a akip effect type mechanism. From Hall effeoct and
TR reaistivity measurementa the electron ooucentration and the mobility was

- determined.a The oonoentration was found to be- between 16'7 ana 10 19 o™

G ,V»' and the mobnity between 10 -1 and 10 -3 cu /v-aeo. There sre 10figures and
: 4 tabIGSG o N ; .

| ASSOCIATION Inetitut £1ziki metallov AN SSSR Sverdlovek (xnstitute of the
| i SR ~ Physios of Hetall AS USSR, Sverdlovek) :
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s |ropzc s TAGS: manganess sermanium conpound, ferrimasne*'i’ﬂ: W*‘“"‘“’"“" anre R

»' compemat..on point, amiferromagmtic veotor .

I T

5 ABSTRACTz ™ mametaroaistanca AB/R of the .mtematallic OOK‘MR_\Q VngGe2 was in- S g
1o flolds in order to chack on thn 0

" lyestigated in lonpitudinal.and trasverse magnet

% linfluence of priov application of a magnetic field to & forrimsgnetic material
L checked and the maxlmum

Ut a ocmpensatim point, ° rommmnn spocimens were R ;
. iield was 16000 Os, The ‘{nfluence of the.location of the potential electrodes with .— |}
’ r_espact 4o the current ,_e.hctrodea on: tho mmrod effoct was also chaecked and found | i
: 3 ' ' 3 ‘The results of the Last have | - L)

es affect the magnetoresistance, ad - h:iId
:ia ccncluded at’ tbu ‘8ame tine t..nt *‘
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ST e pa gar from the corpensation point the application of the magnetdc .- | :
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. lraneviges and longitudinal nagnetdc fields, The odd effect is Linearly dependeat | °
"% 'on the field, and 1t is suggested.that 15 is an odd function.of the antifemo™ - 1. .
o ;magnetic vector, Urig. art. has 3 figures and 1 table. - 3
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Photogalvanomagnetic effects io: g

nium in high magnetic fieldas, bl
Fiz, tver, tela 6 1'10.12173-181’;‘;.3i

| 164, (MIRA 17:2)

Y
1. Institut fiziki metallov AN SSSR, Sverdlovsk i Sverdlovakiy go-
sudarstvennyy podﬁqgogichoskiy institut.
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. PITLEs Temperature dependente of magnetic resistence in W An:, t‘ ‘
vol. 17, no. 3, 1964, 470=471 1
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-

| SURCE: Fizika metallov i metallovedeniye,
]

antiferromagnetic compound, l

4 NETVIRE
B G i LS ol

%TOPIC TAGS: ferromagnetic, paramagnetic, spin order,

conduct a study of galvanomagnetic phenomena in
The Neel temperature of this substance
equals ~120°C. The MnAu, compound ¥ prepared by slloying finely crushed manganess .
“‘with gold flakes in a vacuum. The Neel point for the sample was -115°C. The te

temperature dependence of magnetic resistance is given in a figure. The magnetic !
resistance in MnAu, &8 well as in MnAu, has 8 component which is determined by the
{ntensity of the -igmuution. crucca by the external field. The temperature ot
dependence messurement results of the changes in electrical resistance 4in the cross ..

t

section magnetic field are given. Orig. art. has: 1 figure. . %
lco.ﬂ 83SR)

ABSTRACT: In this paper the authors
the antiferromagnetic compound Ma Au,.

[N
4
e

i
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Hall effect in a ferrimagnetio with a sompensation point,

Part 1. Experiment with MngGej. Zhur, eksp. 1 teor.)&‘ﬁ.m 9)
47 no.1340-42 J1 ‘64, ( :

1. Institut fiziki metallov AN SSSH.
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AUTHORS: Zavadskly, E. A.; Fakidov, I. G.: Samarin, N. Ya, )
TITLE: Magnetic susceptibility of the antiferromagnets MnSO,, #n0,
and FeO in strong magnetic fields \ e

T .{ SOURCE: - Zhurnal ekspefinientgl'noy i teoreticheskoy fiziki, v. 47.:'
| no. 3, 1964, 836-839 ' ! ' -

- | ropIC TAGS: ,antiferrOmaghétism. magnetic susceptibility, exchange -
interaction, manganese con_tpound, iron oxide, magnetic field intensity

ABSTRACT: 1In order to check on the poasibility that the exchange . -
interactions in substances with a low Neel temperature can depend on
' the intensity of the magnetic field in sufficiently strong magnetic
ifields. the authors measured the susceptibilities of MnSO,.H,, MnO, a
land FeO in fields up to 300 kOe at temperatures both above and below
the Neel temperature (100--400K). The measurements were made by ¢
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~f.éslight modification of the method described by R. Stevenson (Rev.
,‘)J{Sci. Instr. v. 32, 28, 1961) replacing the Gcuy method used there
. |by the Faraday method. A jump in susceptibility was observed in a
» - |ecertain range of magnetic fields both above and below the Neel tem~ .
-~ |perature, and in the case of MnSO,.H,0 its temperature dependence ;
" |was measured:in the interval 100--400K. It is concluded on the basis
.- {of the experimental data that the exchange’ interactions occurring ‘
!in antiferromagnets depend on .the magnetic field. It is planned to
confirm this hypothesis by studying - antiferromagnets having a dif-
ferent ratio of molecular coefficients. sThe authors are grateful -
to L. Ye. Dzyaloshingkiy, Ye. A. Turov, and B. V. Karpenko for useful:
‘discussions." Orig. art. has: 2 figures, 1 formula and 1 table. 4

ASSOCTATION: Institut fiziki metallov Rkademii nauk SSSR (Institute
lof Physica'ufvMetalé}'BCaaemy~of~Sciences 558R} o S

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000412410005-4"



"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86- 00513R000412410005 4

£ 58 »J’if ﬁfmgmmtaﬂ&mwmmﬁm R RS SR .-rsl‘- Y P SN Rt s e S TR R I P RIEA R KA S 4}
= ]

L 1072665

R re L N

|ACCESSION NR: AP4046395i; :'f”*
|SUBMITTED: 02Apré4 ENCL: 00
'sUB CODE: EM, 58 NR REF 50Vi 002 OTHER: 005

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000412410005-4"



"APPROVE :
| D FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000412410005-4

2 A R R R A RN A AV L R 4
Rl IR R &Mi?ﬁ&é’r?&mﬁ SR AR E G RN AL S G

AR e IR D

(L 5252465 »E‘»‘.%T(l)/E‘.*i'l'(tﬁ)/ﬁ?(t)/ﬁ‘ﬂ?(b) 13p{a)---ID~ — R
- JORSSTON MR:  APSOOTIT BT mjo181/65/007/004/1095/108 | - I

| AuTHOR: Kovogrudskly) Ve Nej Faxidov, 1. G. B
TITIE: G&lvénmaaﬁetic;prcpéﬁiep of, mﬁg : :2/ o

L Y [y

SOURCE: Flzika tverdogo tels, Ve 7, nae 4y 1955, 1095-1098

TOPIC TAGS: magnetoresistance, Hell ' . effect, antiferromegnetism, megnesium com-
pound, Keel tempgrature ‘ il

ABSTRACT: The authors _x@g_asur’ed the magnetoresistance and the Hall effect in the
antiferromagnetic compound MnAus, ‘prepared by fusing mengenese powder and plate-
| jetg of gold in an evacuated quartz empoule. The Hall emf and the magnetoresist-
arce were meagured with e dc potenticmeter ard a golvanometer. To eliminate ex-

treneous effects, the measurements were made in two
_ field end of the current in the gample. The temperature w&s
. with a cryostet described elgevhere (F1gf v. 8, 69%, 1959)- Meagurements of the
| maximm susceptibility and of the kink in the electric-resistivity curve ylelded
a value =11iC for the Reel temperature. A 6harp in the magnetorcsistence
_WbMéﬁﬁt@t@gmtug, ‘and & seccudary kink has shown that Do gecond- -
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order phase transition takea place at -114C. An analysis of the megnetoresistance -
dynamics shows that below the Neel temperature the magnetoresistance is connected
with a change in the antiferromagnetic order upon application of a magnetic field.
The Hall emf was found to be linesr in the temperature both above and below the
Feel point. The experimental data indicate conclusively that the Hall emf depends ]
on the degree of antiferromagnetic ordering, and suggst that the Hall effect is
determined by the external field., "The authors thank L. G. Gaydukov for help with
the measurements. Orig. ert. has: b figures and 3 formulas.
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;’V + 55 :
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ORG: _Institute of Physics of Metals AN SSSR, Sverdlovsk (Institut fiziki -et_ﬂlloé

AN SSSR)

¢ ,
t o e
‘ TITLE: Magnetic properties of MnGey

; : . vl
: 'SOURCE: Fizika tverdogo tela, :’ 7, no. 9,.1965, 2863-2865 -
‘ : . . o 7 : 2/, vy, e~
i TOPIC TAGS: manganese compound, germanium compound, phase transition, magnetic pro-
.1 perty, ferrs;gggetic material, magnetic anisotropy .
‘ %, 74 55— o |
ABSTRACT: Previous studies have shown that the compound Mn3Ge; undergoes a first or-
der phase transition at -120°C and that the compound is a weakly ferromagnetic mate- |
rial above this point. The present paper is an attempt to determine whether magnetic|
ordering takes place below the transition point. A magnetic balance was used to mea-
sure the intensity of magnetization in the longitudinal and transverse directions on
grain-oriented specimens. Curves are given for magnetization as a function of field
strength at various temperatures and for magnetic susceptibility as a function of tem:
perature in both the longitudinal and transverse directions. Magnetic susceptibility
decreases with an increase in temperature above -120°C and the susceptibility is
very nearly equal in both directions independently of the field strength. This is
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one ‘of the most characteristic properties of weak ferromagnetic materials. The auth-|-
ors are grateful to B. 8. Bor‘gg; for tak:lng the x-ray photographs. Orig. art. haa:
3 figures, 2 formulas.
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. TITLE: Galva
. impurlty distribution

21 ql’\';-s

. in semiconductors with nonequilibrium ;.

o tela, V. 7, no. 12, 1965, 3582-3587 l g

TOPIC TAGS: galvanomagnetic effect, magnetoresistance, germanium,

‘.1mpur1ty conductivity .
_ABSTRACT: To study magn

the magnetoreslstance o

‘of distorting the carri

served the presence of
This voltage was propor

intensity. To display:
gradient of the 1mpurity concentrathon, the' concentration of the sam- |

1
etoresistanc %g}sotropy, the authors measured |
£ germanium} ;ﬁ strong magnetic field capable

ep dlstribution in the semiconductor, and ob- -
an additional voltage on the potential-contacts.
tional to the current and to the magnetic fleld

the potential difference resulting from the .

p -
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‘ 'ple was altered by dopihg in only a part of the sample. Half a single:

‘erystal of germanium with carrier density n = 10 X lolu cm”3 was doped
in antimony vapor to a depth ~ 0.1 mm on each side (the sample thick- |
ness was 0.5 mm). - Measurements of the voltage distribution along the -
'sample showed an abrupt variation of the resistance from 46 to 0.02
‘ohm-cm. The results agreed equally with the hypothesis that the un-
even distribution of the impurities bring about the potential differ-
ence. Measurement of the angular dependence of the change in voltage '
showed that the presence of impurlty concentratlon gradients causes ;
annular equalization currents to flow in the sample when it 1s placed

in a magnetic field. These currents produce an additional voltage on :.
the potential contacts. ' The magnitude of the additional component of; .
the voltage on the potential contacts is determined by the impurity .
concentration gradient in the sample and can serve as a criterion for !
the concentration inhomogeneity in the sample. In the impurity con- '
centration region, this additional voltage 1is proportional to the ST
magnetic field intenslty, to the current in the sample, and to the

width of the sample. In the reglon of mlxed conductivity, the rela-

tion between the voltage and 'the magnetiec fleld intensity becomes

'Cord' . 2/3
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;nonlinear in strong magnetic flelds. To eliminate possible errors,
the ratio of the length to the width of the sample must be increased

‘and the values obtained for different polarities of the magnetic - ?
. fleld must be averaged. Orig. art, has: 8 figures and 1 formula.
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| TITLE:  Variation in magnetization of austenitic steel in '
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-TOPIC TAGS: austenitic steel, martensitic transformation, magnetic

meral physics, thermodynamic analy
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7

ABSTRACT:  bajnat {zatton:

fragihiaiad (Oraustenitic steels 5
Studied. ~ The martensitic transformation took

PRI

| magnetic field. The dependence of magnetization of the steels on ‘the value of o

‘| magnetic field impulse Was measured at 779K, as well as the dependence of P

. | tical field 4, , for which the ‘Y-a- transformation occurs, on the temperature (77-3000K)

.| and the duration of the imgulae. The relationship for the critical field on frequen-- B
cy was given by B, #55+5f0. S, and the validity of the relation 3T/ 3H=0/(5,~5, )=con-| -

stant was established, wherelja?};agnatization of the sample to one gauss; S, and Sz--!F e

05-4"
APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R0004124100



